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Biodiverzita genetickych zdrojt
hospodarskych zvirat
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Narodni managementy ochrany

genetickych zdrojt

O

v CR: ,Narodni koordinacni centrum pro ochranu a vyuziti
genovych _zivocisnych zdroju®

sidlo: VUZV Uhfinéves
Ridici orgdn: Rada GZZ

Z CR v DAD - IS
28 plemen skotu
20 plemen ovci
10 plemen prasat
9 plemen koni

5 plemen slepic

1 plemeno hus

Jeden ze 4 hlavnich cild RGZZ je:

»Zajistit postupné zpracovani MS vsech plemen gen. zdrOJu pro
re |strC?C|rI]3|oIog .rozmanitosti a studium vzdalenosti mezi plemeny
téhoz druhu



Secondary

Sledovani biodiverzity hospodatrskych
zvifat - narodni projekty v ramci FAO

Maasurement of
Domestic Animal Diversity (MoDADE
Racommended Microsatalite Markars

o  metody - rlznorodé o  Tab. Pfehledu MS

- nejvice MS u véech druhd
- vyhledové SNP

Ranked list of sugpested markers by specles.
For details see:
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Vyhodnocovani genetickych distanci v
projektech genovych zdroja (FAO 2004)

Table 7.1 Number of projects where a specific genetic distance measure was calculated.

Genetic distance measure

Number of projects

Shared allele distance

Nei’s standard genetic distance

Nei’s minimum genetic distance

Rogers” distance

Cavali-Sforza and Edwards chord distance
Nei’s DA distance

Reynold’s genetic distance for short term evolution
Goldstein et al.

Average Squared Distance

Shriver ef al.’s distance

Other genetic distance measures

12 (14 %)
58 (67 %)
21 (24 %)
11 (13 %)
22 (25 %)
41 (47 %)
22 (25 %)
6 (7 %)

6 (7 %)

6 (7 %)

19 (22 %)




Pouzivany software pro hodnoceni
genetickych distanci

Table 7.2 Number of projects in which specific computer software was used to calculate
genetic distances.

Software Number of projects

PHYLIP http://evolution.genetics.washington.edu 26

PAUP* http://paup.csit.fsu.edu 4

DISPAN hittp://ftp.bio.indiana.edu 15

POPGENE http://www.ualberta.ca/~fyeh 8

ARLEQUIN http://Igb.unige.ch/arlequin 5

GENETIX http://www.univ-montp2.fr/~genetix/genetix/genetix.htm 5

MICROSTAT 7

BIOSYS-1; BIOSYS-2 11

o grafické znazornéni genet. distanci , distancni stromy™
o metody Neighbor-Joining NJ - nejpouzivanéjsi UPGMA
o v softwaeru PHYLIP, PAUP




Biodiverzita skotu

o v DAD-IS - 1493 plemen
z CR - 28 plemen N
o ve vyhlaSce Mze CR /' -
2 plemena: Ceska Cervinka

Cesky strakaty skot 8

O

o molek. gen. informace o skotu z 27 narodnich projektd

O ziskavani biologickych vzorku:

24 projektd - krev O sledované markery
14 projektl - krev + chlupy, Tapes of e e et o e
sperma, tkane, mléko S o
17 projektd - vytvaii DNA banku e o
o sledovani gen. markeruy: - R
21 projektd MS v rizném poctu S e

9 projektd mtDNA nebo Y spec. DNA




Vysledky sledovani FAO doporucenych

lokusu v nar. projektech v 1. 2003 Fao 2009)

Table 5.1 Number of projects with cattle in which FAO-recommended microsatellite loci
were genotyped (total of 21 projects)

Recommended microsatellite loci Number of projects Percentage of projects
BM1818 (D23S21) 12 57 %
BM1824 (D1S34) 18 86 %
BM2113 (D2S26) 16 76 %
CSRMG60 (D10S5) 9 43 %
CSSM66 (D14S31) 10 48 %
o FAQO - SkOt ETH3 (D19S2) 15 71 %
ETHI10 (D5S3) 17 81 %
ETH152 (D5S1) 12 57 %
ETHI85 (D17S1) 9 43 %
ETH225 (D9S1) 19 90 %
HAUT24 (D22S26) 11 52 %
HAUT27 (D26S21) 10 48 %
, , v , HELL1 (D15S10) 12 57 %
o sledovani FAO doporucenych mezsis 12 577
o ) HEL9 (D8S4) 10 48 %
MS lokusu v projektech HELL3 (D11815) 11 52%
. . . ILSTS005 (D10S25) 14 67 %
bIOdlverZIty SkOtU ILSTS006 (D7S8) 13 62 %
ILSTS011 (D14S16) 5 24 %
ILSTS030 (D2544) 4 19 %
ILSTS033 (D12S31) 5 24 %
ILSTS034 (D5854) 3 14 %
ILSTS054 (D21S44) 3 14 %
INRAOOS (D12S4) 11 52%
INRAO023 (D3S10) 14 67 %
INRAO032 (D11S9) 11 52 %
INRAO35 (D16S11) 12 57 %
INRAOG3 (D18S5) 11 52 %
MMS8 (D2S29) 5 24 %

MM12 (D9S20) 11 52 %




Vysledky - skot

o u skotu je doporuceno 30 MS pro genetické distancni studie
o vsech 30 MS bylo pouzito pouze ve 3 projektech

O nejpouzivanéjsi MS lokusy
ETH225 - vice neZ 90% projekty
BM1824 - u 86% projektt
ETH10 - u 81% projektd

o FAO vybralo dalSich 38 MS

o 51 MS testoval — 1 projekt
10 projektd testovalo SPS115, TGL122
11 projekty testovalo TGLA126 a TGL227
12 projekty testovalo TGLA122




Panel MS pro diverzitu skotu
FAO / ISAG - 2004
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Biodiverzita prasat

o v DAD-IS - 654 plemen
v CR 10 plemen
ve vyhlddce Mze CR
1 plemeno - Prestické Cernostrakaté

O O

0 molekularneé geneticke informace o prasatech z 6-ti
narodnich projektu

o ziskavani biologickych vzorkd
6 projektl - krev
jen ojedinéle - tkane, chlupové cibulky, sperma
pouze 1 projekt uchovavani vzorkl pro dalsi DNA analyzy

S|ed Ované markery: Table 4.6 Number of projects with pigs in which a specific type of sample was collected.

Types of genetic markers Number of projects
Biochemical markers 3 (50 %)
Allozymes 1 (17 %)
Microsatellites 6 (100 %)

AFLP 1 (17 %)

RFLP 1 (17 %)

SNP 2 (33 %)




FAO — prase

Table 5.3 Number of projects with pigs in which FAO-recommended microsatellite loc
were genotyped (total of six projects)
Recommended microsatellite loci Number of projects Percentage of projects
. . o CGA 4 67 %
O 4 z 6-ti projektu testovaly 1G¢1 ! 67%
v v s S0002 4 67 %
vsechny FAO doporucene MS (27) swos ) 67%
S0026 4 67 %
S0068 5 83 %
, . L S0090 5 83 %
O u prasat velka variabilita oot X e
V4 55 3
testovanych MS - celkem 90 MS  sos 4 67%
S0215 4 67 %
S0218 4 67 %
S0225 4 67 %
= - = \"4
O pouze 1 publikace o diverzite s s : o
v.. s . v , $0227 5 83 %
pouzitim 18-ti MS soporucenych  sox 3 2
S0355 5 83 %
FAO S0386 5 83 %
SWi122 4 67 %
SW24 5 83 %
SW240 5 83 %
SW632 4 67 %
SW72 5 83 %
SW857 5 83 %
SW9l11 5 83 %
SW936 5 83 %
SW951 4 67 %




Panel MS pro diverzitu prasat

FAO / ISAG - 2004
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Biodiverzita koni

o V DAD - IS - 830 plemen
v CR - 9 plemen _
o ve vyhlasce Mze CR 4 plemena koni:
starokladrubsky, ¢eskomoravsky belgicky, huculsky kG, slezsky norik

O

o molekuldrné genetické informace o konich z ndrodnich projektd

o ziskdvani biologickych vzorkd
vSechny projekty - krev
2 projekty - chlupové cibulky
1 projekt uchovava vzorky, ale ne izolovanou DNA

sledované ma rkerv Table 4.7 Number of projects with horses and asinines in which a specific type of sample
was collected.
Types of genetic markers Number of projects
Biochemical markers 4 (67 %)
Blood groups 1(17 %)
Allozymes 2(33%)
Microsatellites 5(83 %)
RFLP 3 (50 %)

Other markers 2(33 %)




FAO - koneé

Table 5.7. Microsatellite loci used in four genetic distancing studies with horses
AHT4 HTG10
AHTS HTGI15
ASB2 LEX3
ASBI17 LEX32
ASB23 LEX33
HMSI1 LEX34
HMS2 LEX35
HMS3 LEX41
HMS6 TKY19
HMS7 TKY321
HTG4 UCDEQ405
HTG6 VHL20

HTG7




Panel MS pro diverzitu koni
FAO / ISAG - 2004
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Ukazka z recentni publikace o genetické
diverzite skotu

doi:10.1111/].1365-2052.2004.01089.x

Genetic diversity and differentiation in Portuguese cattle breeds
using microsatellites

J. C. Mateus*, M. C. T. Penedo’, V. C. Alves*, M. Ramos* and T. Rangel-Figugiredo®

*CECAV- Universidade de Trés-os-Montes e Alfo Douro, Departamento de Zootecnia, Apartado 1013, 5000-911 Vila Real, Portugal,
*Vetennw Genetics Laboratory, School of Veterinary Medicine, University of Califomia, Old Davis Road, Davis, CA 99616, USA




Table 2 Markers characterization and PCR parameters for the 30
microsatellites.

Mumber of Allele size Primer Ta
Locus’ BTA  alleles range (bp)  (um) (=C)
BT84 1 7 178-190 0.22 58
BM 2113235 2 11 121-143 0.1 58
INRADZ2322E 3 14 196-222 0.40 58
MGTGag 4 14 129-155 0.15 &0
RAMDGT 4 8 0106 0.75 58
ETHIQAS 5 11 113-225 0.15 &0
ETH152355 5 8 193-211 0.12 58
ILSTS035 6 24 210=270 0.80 58
RADDS 7 8 110-124 0.25 58
HELS?S 8 12 147-169 0.03 52
ETH22573 A58 9 10 140-158 0.15 &0
SPS113 10 13 133157 0.15 &0
BRRIBO 10 13 238-262 0.30 58
HEL13? 11 6 185195 0.03 52
TGLA345 12 10 112-142 0.05 58
C55MO36 14 10 162-182 0.08 60
SP51152 15 8 246-260 0.40 58
TGLAS3 16 18 154-188 0.15 60
ETH185 17 13 221-245 0.08 66
TGLAZZ7 A 18 12 7799 0.35 58
ETH323.485 19 11 103-131 0.20 60
TGLATZES 22 20 8 111-125 0.50 58
TGLA722M3? 21 19 135181 0.32 58
ETHT131%# 21 29 140-173 0.50 58
BAMZET3 22 11 159-179 0.16 58
Cyrpz1t 23 33 183-222 0.20 58
BAM1818 23 7 258-270 0.30 58
ILSTS065 24 11 126—146 0.08 58
HELT1 26 13 184-218 0.10 58
BAZO3 27 18 115241 0.04 58

"Microsatellites included in the FAQ—MoDAD programme are given in
bold.

*Markers used by Hanslik et all 2000.

Indarkers used by Martin-Burriel et al. 1999,

Ydarkers used by Ritz 1997

SMarkers used by MacHugh et al. 1997, 1998,

Sparkers used by Cafidn et al. 2001,




Table 3 Summary statistics showing observed
and expected heterozygosity, total (TNA) and
mean (MNA) number of alleles, observed
heterozy gote deficiency (Fig) and number of
lod deviating from HWE.

Heterozygosity AT e
Breeds Expected Ohserved THA PANA corrected” Fis deviations
ALT 0.6776 0.6380 208 693 620 0.0589 1
ARD 0.7301 0.7173 225 750 697 0.0177 (i}
BAR 0.6952 06767 208 693 B33 0.0270 1]
BRV 0.6484 05533 131 6.03 583 01482 5
CAR 0.7125 07430 213 710 B33 —0.0432 0
GRY 0. 7066 0.7264 197 6.57 B.A7 -0.0286 0
MNT 0.7247 0.7020 237 790 740 0.0316 (i}
MEH 0.6983 06733 210 7.00 623 0.0361 0
MET 0.74M1 0.6960 242 8.07 723 0.0591 1]
MEO 0711 07287 208 693 6830 -0.0163 0
MIRE 0.6276 06127 170 5.67 h2e 0.0241 0
CHA 0.7118 0.7035 244 813 730 00118 0

TAverage of random samples of 30 individuals per breed, except for GRV.



Table 4 Results of F-statistics per locus in 12 cattle breeds.
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Table 5 Partitioning of genetic variability

Structure’ Source of variation Variation (%) Fixation indices when geographic, morphological and cluster

No structure grouping of breeds were implemented.

Among populations 8.96 Fsr = 0.08964 (P < 0.0001)
Within populations 91.04

Ceographical
Among groups 0.97 For = 0.00965 (P = 0.0496)
Among populations within groups  8.30 Foc = 0.08381 (P < 0.0001)
Within populations 20.73

Maorphological
Among groups 1.48 For = 0.01484 (P = 0.0419)
Among populations within groups  7.70 Fge = 0.07814 (P < 0.0001)
Within populations 90.82

Cluster
Among groups 1.88 Fer = 0.01876 (P = 0.0072)
Among populations within groups  7.35 Foo = 007492 (P < 0.0001)
Within populations 90.77

"The following groups were defined. Geographic structure: (Mirandesa, Maronesa, Barrosd,
Arouquesa, Marinhoa, Minhota); (Brava de Lide, Mertolenga, Alentejana, Garvonesa); (Caracd,
Charolais). Morphological structure: (Mirandesa, Marinhoa, Arouquesa); (Maronesa, Brava de
Lide); (Barrosd); (Alentejana, Garvonesa, Mertolenga, Minhota); (Caracd, Charolais). Cluster
structure: (Mirandesa, Marinhoa, Arouguesa); (Maronesa, Barosa); (Brava de Lide); (Alentejana,
Garvonesa, Mertolengal; (Minhota, Charolais, Caracd).




Table & D4 genetic distance (below diagonal) and Fsr between pairs of populations (above diagonal). Numbers in bold face are lowest and highest
values of Dx and Fe.

ALT ARD BAR BRV CAR GRVY MNT MREH MRET MRO MIR CHA,
ALT 0.0535* 0.0695* 01099* 01241* 0.0584* 0.0682* 00675* 0.0436* 0.0642* 01297% 0.1033%
ARD 01302 0.0374% 0.0e89*  0.0918% 0.0722% 00413%  00441* 0.0326% 0.0475%  0.0994%  (Q.0626%
BAR 01457  0.0989 01006* 01213 0.0881* 0.0716* 00678* 0.0526* 00611* 01215% 0.0997*
BRV 01816 01440 0.1683 01266% 01072%  0.0979%  01102%  0.0843%  0.0938% 01898 (.128s*
CAR 02508 02071 0.2376 0.2604 0.1062* 01068* 01211*  0.0853* 0.0990* 01710¢  0.1227*
GRY 01167 01524 0.1758 0.1954 0.2497 0.0702%  00913* 0.0505% 0.0837% 01434% 0.0970%
MNT 01562 01153 0.1492 0.2000 0.2343 0.1629 0.0712% 0.0883*  0.0710%  0.1467% 0.0567*
MRH 01576 01156 0.1539 0.1979 0.2576 0.1817 0.1598 0.0619*% 0.0838*% 00932 0.1050*
MRT 01120 01032 0.1221 01722 02117 0.1391 01231 01410 0.0417% 01233 0.0660%
MRD 01486 01158 0.1335 0.1856 0.2343 0.1936 01634 0.1757 0.1335 0.1401%  0.0904*
PAIR 01989 01347 0.1772 0.2437 0.2956 0.2269 0.2236 0.1203 0.1922 02019 0. 1709

CHA 02105 01578 0.1973 0.2400 0.2503 0.2087 01526 0.2194 0.1658 02075 0.2751

*P < 0.05
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Figure 1 Neighbour-joining dendrogram of
genetic relationships among 12 cattle breeds —

using Dy genetic distances based on 30 micr- ' e
osatellite loci. The numbers on the nodes are
percentage bootstrap values in 1000 replica-
tions.
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fiklady vytvoreni molekularne
genetické diverzity chovatelem

Skot - v drivéjsi dobé Belgické modré, Charolais, Limousine atd.

O vybér zvirat: fenotyp zmasila
O genotyp: mutace v MSTN
—
nt748- TS(del
nt419 dElT -ins\1 0)
coar ntszl(du)
nt374-16(dell) E226X C313Y
nt41[4 (CT) Y
E291X
Y

nt374-51 (TC)
nt374-50 (TC)




Priklady vytvoreni molekularné
ogenetické diverzity chovatelem

- v novejsi dobe Holstyn, Red 5
o vybér zvirat: fenotyp Cernostrakaty a Cervenostrakaty
O genotyp mutace v genu




Priklad vytvofreni biodiverzity u prasat

Selekce a slechténi v poslednich 10-ti
letech:

Priklad u prasat:

o plemeno LW zachovana variabilita v genu ESR
O plemeno L zahrnuje pouze homozygoty jednoho typu v genu ESR

o vytvorena diverzita mezi dvéma materskymi plemeny



Priklad vyuziti molekularné genetické
diverzity

Priklad k ochrané znackového veprového masa:

O pigmentovana prasata - extenzivni chov
o bila prasata - intenzivni chov
O diverzita:

> u zivych zvirat pro chovatele, ukazatel
zbarveni - fenotyp

> u vepfového masa pro ochranu znacky
chovatele a zakaznika, ukazatel alely
molekularné genetlckeho markeru KIT -

genotyp
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